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ABSTRACT 

These four units of the Learning Activity Packages 
(LAPS) for individualized instruction in physical science cover 
nuclear reactions, alpha and beta particles, atomic radiation, 
medical use of nuclear energy, fission, fusion, simple machines, 
Newton^s laws of motion, electricity, currents, electromagnetism, 
Oersted^s experiment, sound, light, photosynthesis, and wave motion. 
Each unit contains a rationale for the material; a list of resources 
including texts, reading assignments, handouts, tape recordings, 
demonstrations^ and science activities; suggestions for advanced 
study; and a list of behavioral objectives for the unit. Related 
physical science LAPs are SE 016 422 and SE 016 423, (CC) 
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RATIONALE 



In our last LAP we were concerned with 
the element carbon, its compound's and their 
uses, and its crystalline and amorphous forms. 

In this LAP we will continue with some 
very interesting and important information 
about the radioactive elements. We have 
already covered information relative to the 
atomic .structures for elements in previous 
LAP^s* Therefore, it should not be diffi- 
cult for you to understand this LAP on 
Atomic Radiation. 

This LAP v;ill deal with how radioacti- 
vity was discovered, names of some radioac- 
tive elements and the part of the atomic 
structure which is involved in the process 
of radioactivity » We will also be concerned 
with the types of radiation that is given 
off by radioactive elements, tiieir different 
effects and their significance and harmful- 

i 

ness . 

Our next LAP will deal with some general 
phases of physics, forces, motion, and machines. 
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SECTION I 

Behaviicjr^a J:, Objectives 

Using the prescribed resources you will on the progress and/ 
or LAP Test be able to: 

1 , Identify the three major particles of an atom and 
their position on or within an atomic structure. 

2. Navue the major part of an atom that is responsible 
for radiation or radioactivi ty, 

3. State ti'ie incident which led to the discovery of 
radioactivity. 

Identify the contributions which were mads by the 
fcllowlnti scientists toward the study of radioac- 
tivity, 

a. Henri Becquerel 

b. Marie and Pierre Curie 
Konrad Roentgen 

5* state the names of the three different types of 

radiation produced by radioactivity and how they differ 

from the other ^ 
6, State the cause and nature of radioactivity. 
?♦ Name an instrument which can be used to detect radiation 

and explain how it operates. 
8o Name the two types of radiation that is harmful to the 

body. 
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SECTION I 

Modern Physica l Science 

Topic( 3) The 13rscovery of Radioactivity 

pages i;.20-li.26 

Wor ld Book Encyclopedia 
. Topic (s) ^dioactivity 
page: 9l4-~95 Volume 16 

Physi cal Science - ;^fork-A^-Text 
Top icTsT Nuclear Tbw e r 
pages 119-122 

Pathways in Science 
Chemistry of Metals 
Topics: 1. Doos It Give Off Rays 

2. The Hestless Metal 
page 136 

Pathways in Science 
The Materials of l^atnve 
Tooics: 1. ^riui Discovery of Radimn 
oag; 150 

2. Hov You Can Tell If an Element Is . Radioactive 

page 15'J 

Science: il Key to Lhe Future 

Topics: 1 . Discovery of Radioactivity 
pages 56-5^ 
2 * Atomic Particles 

pages 56-^9 
3. Transmuting Elements 
page 62 

'Geiger Counters 
page 66 

HANDOUTS 

1 • Review sheet on AtoiTiic Structure 

2, Names of three different types of radiation and their 
definition . 

3» Terms related to radioactivity to define. 

TAPES km AUDIOVISUt^LS 

^ 1 . Teacher Lecture 

2. iVollensak Teaching Tape "Structure of an Atom" (review only) 

DEMONSTRATION I 

1. How to Use a Geiger Counter (if one is available) 

. FILMSTRIPS 

CD?/^- • Atoms and Atomic Energy 

lKJL • 2. The Story of Radium 



SELF EVALUATION 1 



GOAL 

I4. 1 c What contribution was made by the following scientist 
toward the study of radioactivity? 



(a) Henri Becquerel 

(b) Marie Curie 



1 2* Name the thi^ee fundamental parts of an atomic structure: 
a . b • c . 



2 3* V^laat are the tvjo fundamental positions on an atomic structure? 
a * b . ^ , 

2 I4.. l-Jhich of the two fundamental positions of an atomic structure 
is involved in the process of radioactivity? 



3 5. State thr; incirieni:- which led to the discovery of radioactivity. 



5 6. Name the tiiree different types of radiation which is given 
off by radioactive elements* 



a. 
c * 



6 7- List the names of the two types of radiation which will harm 
the body. 



a, 
b. 



7 8 What^ is the n^une of an instrument which can be used to detect 
radiation? 
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SSLP-EVALUATION 1 (conf) 




Advanced Study - Section I 

1. Each term in the folloi^ing list is in some way related to the 
Lap you are now studying on radioactivity. Each word suggests 
a concept. Compose a short suriinary of your .understanding of 
these concepts. Try to use all of the terms in the list in 
your summary • 

. 1. Product Nuclei 

2. rladioisotope 

3 . Tracer 

J4. Cobalt - 60 
5". Lead - 206 

6. Carbon - l!| 

7. ^rgon - [4.0 

2, The heaviest atora that you can find in nature is Uranium-238. 
It has 92 protons in its nucleus, and lij,6 neutrons. How would 
you go about making even heavier atoms? 

3. Compose a list of some of the things we enjoy now that would 
I 

not be possible if it had not been for the discovery of radio-r 
activity. 

Explain why the disDosal of radioactive wastes is an important 

problem and sugge^3t tvjo nossible solutrG;ps for solving this 

\ 

problem. | 



Section II 



Beha vi_ ora I Ob ^ - j e c 1 1 v e s : 

Using the prescribed resources you vjill on the 

progreSvS and or/Lap test be able to: 

1. State hovj a radioactive eleraent is affected by 

lo53:ing an a?i.pba or beta particles or gamina 

rays . 

2* Write the syznbcl used for alpha beta and gam- 
ma rays . 

3. Write eo-'iations for given nuclear reactions, 
De'^:srmine by givon cKjuations the names of new 
elements, for^^od wher) a given atom loses an 
alpha, particle. 

5. Deteriaine by given equations the names of nevj 
elements formed when a given atom loses a beta 
particle . 

6. state how elements can be changed into radio- 
active elements aroifici ally. 

7. Distinquish between natural radioactive ele- 
ments and transuranium elements r. 

8. List the names of some natural radioactive and 
transuranium elements . 



iXeGourcea - Section II 

1 . Modern Fhysical Science 

Topics: (i) Radioactivity Px-'oduces Three Kinds of Radiation 

page 

(2) Wliat are Nuclear Equations 
page i|2l| 

(3) Nuclear Energy 
page 

) I'uclear bombardment- 

2 * aip.b rid p ; e jl o r - A - T e x t 
Physical Science 
Topic : Radioactivity 
page5.' 127-128 

3* v/o^'ld Book Sncycl oped la 

Topic Csl End o 3 ion of Radiation 
page 9m. - Volur:ie 16 

Ij.. Science: A iCe y To Th e Futu re 

Topic (s) ( 1 ) .atomic Particles - page 5'8 

( 2 ) Nuci r Syoibols - pages - 59-60 

(3) Trans.Tii t birijg Elements - page 62 . 

^* JdSJlL^- Book E ncy clopedia 

TopicTs"! TIT iHpha Radiation - page 9l| - Volxime I6 

(2) Beta Radiation - page 9U " V/'olurae I6 

(3) Garana Radiation - page 95 ' Volume I6 

6 . Energy /ind The litom 

Topics (1) ilpha and Beta - page 307 

(2) Radioactive Elements - page 3^9 

(3) Nuclear Reactions - page 3II 

HANDOUTS 

..1. Symbols to classify according to type of radiation. 

2. Equations to write? and complete for nuclear reactions. 

3. Slements to classify as either natural radioactive or 
transux-anian elements . 

if. Calculations on atoms losing alpha and beta particles. 

TAPES AND AUDI0V13UA L3 

1. Lecture: Alpha, Beta and Gamma Particles 
FILM km FILMS TRIPS 

1. Radioisotopes : i^^atural and Man Made 

2. Radiation and its Practical Uses 

TRANSPAREiMCY 

1, Radioactivity (complete the student activities) 
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Resources - Secfcion II (con't from p. 8) 



Demons t r a t i on ( a ) 

1. Fov; to write equations for nuclear reactions ^ 

2. how to deteraiine the names of the nevj p'iements formed 
when a given elertient loses an aln^.a or beta particle. 
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Acti viti es 

1. Ooinp" -.te the Self-Testing Quiz on 
pages 312-^313 in j^our textbook, 

Snergy and the Jjj_om • 

2. Define the terms listed under* "The 
Language of Science - page 313 in your 
textbooks Energ y and th e Atom * 
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Self-Evaluati on 
Section II 

Write the syinbol for the follo^^^ing types of radiation: 

1* Alpha particle 

2. Beta particle 

3* Gainrna Rays 

State what happens when an element loses the following types 
of radiation. 

1. Alpha particle ^ 

2. Beta particle ^ 

3. Gainiaa ray 

Explain hew an ordinary element can be changed into a radio- 
active element. 



V/hai: 13 the difference beti/een the follovjing terms: 

Radioactive element 

Transuraniuiri element 

List the names of five radioactive elements: 

1. l\.o 



3^ 

List the names of five transuraiiium elements: 

1- ^ [|. 

2. 5, 

3. 

Write the nuclear equation to represent the nuclear reaction 
which occurs when 92^ loses an alpha particle. 



Write the nuclear equation to represent the nuclear reaction 
which would occur if ^G^-U lost a beta particle : 
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Advanced Study 
Section II 

List the names of the main parts of a nuclear reactor and 
the main function of each of these parts. 

Write a comprehensive explanation on the causes of nuclear 
fission and fusion. 

'/irite a ouiaMary or), the use for the following instruments. 
1 El e c t r o s c op e 

2 . Goige V GouEi ter 

3 - CI ou (i G h rr; b e r 
I[. . Bub b i o C \ : amb e r 

Complete the matching activity oil pages l\,l].^-l\.h{.G in the Modern 
Phy.jical Science Boo k. (Check vjith the instx-^uctor about which 
ones to liiclude ) . 

Prepare a bulletin board on one of the following topics: 

1. Radioactivi*".y - Advantages and Disadventages 

2. Radiation and its Effects 

3. Fission and Fusion 
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Section III 

BEHAVIORAL OBJECTIVES : 

Using the prescribed resources listed, you will on the Progress 
and/or Lap Test be able to: - 

1. Distinguish betvjeen nuclear fission and nuclear fusion and 
state examples for each. 

2. DetemiricJ the names- of new elements formed due to given nuclear 
fusio'j an.d nuclear fission reactions • 

3. State contrib::.t ions made by the following scientists: 

1. Or::o. Kahn 
2^ Pxitz Strassmann 
3* li^r^ico Per Ml 
it • Lisa ;-I e i t n e r 

U. Distinguish bet>jecn a nuclear reactor and a particle accelera- 
tor and their purposes. 

5. State how scientists can m^^ke "iTew^^ isotopes and hov; these 
isotopes can be used. 

6. List four harmful ef facts of radiation on plants and aniirials^ 
7* State two uses for nuclear energy in the following areas o 

1. =iater supply 

2 . Genetics 

3 o Agriculture 

Medicine 
5» Transportation ^ 
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Self ^-Evaluation 
Section III 

GOAL 1. Distinguish betv;een the following terms: 
1 

1^ Niiclear Fission 



2. Nuclear Fusion 



1 2. Give an example of an element which can be formed by Nuclear 



fusion 



3. Give an example of an element which can be formed by nuclear 
f i s s i on 

U. State tho contribution which vjas made by the following scient- 
ist! 



1. Otto Hahn 



2. Lisc Meitner 



State for v^^hat the follovjiiig machines might be used: 
1* Nuclear reactor 



2. Particle accelerator 



6 6. v/hat are so.ae of the harmful effects of radiation on the 

following: 

1. Plants 

2* Animals . . 

5 7* Explain how scientists can -make a radiot^ctive isotope. 



5 8. List uses fox"" radioactive isotopes. 
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Self -Evaluation - Section III (con t) 



GOAL 9. How can nuclear energy be used in the following areas: 

1. Medicine 



2,. Genetics 



3. V/ater Supply 



1-7 10* SuTjinari ze what yovi hv::v'a learned concerning nuclear energy. 
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I Resources - Section III 

!• Modern Physical Science 

Topics: !• «Vhat is Nuclear Fission 
pages 1^30-1+31 

2, PlutoniuiTi is also Fissionable 
page k3k 

3. 'What is a nuclear reactor? 
page 1+33 

Uses for nuclear reactors 

page l|3^ 

.2. Energy and the Atom 

Topics: 1, Reactors and Accelerators 
pages 315-316 
2. V'lacleai' Fission 

mores' 318-320 
3 • Fusion 

pag'ir; 320-322 

Topi cs ' 1 r " tiviclear Reac tors 
/ag^^j^? 216-219 
2. Making: "How" Isotopes 
pages 227-228 

" 3' T/:3tui or Man Made Atoms 

p^.gf;.? 229-230 

]+• Cambridge Work -A -Text 
Mod ern Phy g i c a 1 Sci ence 
Topics: 1 <. ""^i t orfixo Fus i on 
■ pages 121-122 
2^ ■ Nuclear Reactors 
pages 120--121 

5r HANDOUTS; 



1.. Examples to classify as nuclear fission or nuclear fusion re- 
actions* 

2. List of the parts of the nixclear reactor and state the function 
for each part, 

■ 3- Areas to state how nuclear energy is helpful.. 

l}., A chart to complete on the similarities and differences between 
fission and'fusion. 

6/ TA PES AND AUDIOVI SUALS 

!• Lecture: Fission and Fusion 



ERIC 



16 (con't) 



Resources - Section III - (con't from p. 16) 

7. FILM AKD FILMS TRIPS 

1. Putting Atonic Energy to w'ork 

2. New Pov;er Prom the Atom 

3. Making Atomic Snergy Help Mankind 



Ac t ivitlos 

1. Complete the fol lowing activities as listed on pages 
123-126 cf the Physical Sc ience Work-A-Te xt ; 

(1) Completioa questions 

(2) Multiole choice questions 

(3) Mabchiap-; queations 
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Advanced Study 
Section III 

!• StaJ:e the materials needed to make an H-Bomb and summarize how 
an H-Bomb is set off • 

2. Name all the ways you can think of in which Einstein ^s formula 

2 

E=MC will probably affect your future. 

3« Prepare a chart illustrating as many ways as you can in which 
fis3icn differs from fusion. 

l^^ Prepax^e £ cn^irt illustrating; as many ways as you can in which 
fission is siioilar to fusion* . 

Each of the follov/jng terms listed is involved in some way with 
this LAP. cCoiupose a short summary of your understanding of these 
concepts. Try to use i^ll of the terms in the list in your sum- 
mary. 

(1) Nuclear energy 

(2) Fusion 

(3) Fission 
Hydrogen bomb 

(5) Fallout 

6. Complete the completion questions, multiple choice questions 
and/or the matching questions on pages 133-136 in the Modern 
Physical Sci e nce Wor'k-A- Tex.t Book. 
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RATIONALE 

In this Lap we will begin to venture into the study 
of physics* During, the first semester, we concentrated 
our attention on chemistry, but physical science includes 
both the study of chemistry and physics. 

This L^p will enabte you to better understand the na- 
ture cf force, .motion and .machines and tholr signif icance. 

Can you list the names of the machines? you have used 
since you started your day? Can you .classify the machine 
that you used xs simple or compIe.x raachines? Explain why 
;7ou are hurled forvard vjhen you are riding and suddenly stop. 
VJhy is it that a racer in order to win a race, uses a light 
vjeight car and a pov/erful engine? 

Upon completing this Lap, you xvill be able to effect- 
ively answer these and other questions. 

Our next Lap will deal with another phase of physics. - 
magnetism and electricity. 



Section I 

BEHAVIORAL 0 BJBCTIV33 

Using the resources listed, you v/ill on the progress 
ancl/or Lap test be able to: 

1. Identify names, definitions and exanples of different 
given kind." of fo:r^ce3« 

2. Di3tingu.i3h betv/een and state examples for 

(a) vectoi'' ojiantities 

(b) scalo.r quj.ntie3 

3« Cvonstrnot force diagrams to represent given forces 

acting iii saiin-; or opposite directioas simultaneously, 

Ij.. Calculate the resultant of given forces acting in the 
same direction. 

5. Calculate the resultant of given forces acting at right 
angles to each other. 

6. Contrast the scientific and coinraon meanings for the 
term v/ork. 

7 . State formula and solve .'problems related to work . 

8. Distinguish betveen the following terms (a) work and 
(b) power. 

9« State the fomula and solve problems related to povjer. 
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!• Modern Physical Science . 

Topics: 1. The Idea of Force 
(op. 182-183 

2. Force is s Vector Quantity 
pp* 183'-18[| 

3- Constructing a Force Diagram 
pp. 181|-185 

[].. The Me^nning of Work 
p . 22U 

5 . VJhat is Po:;er 
p. 225 

• Snerp.y a. nd t he Ato m 

Topics: !• -Vork page II8 

2. Measuring Work - p* 119 

3. Pov;er - 120 
3* Th o Fn. y 3 i c al V/o rid 

Topicg: 1. Liork^page 39-14-0 

2, V/ork-page 293-29l| 
3« Measuring VJork-page 293 
i|. Science: A Key to the Future 

Topics: 1. Scientific Meaning of Work - p. ^O^^l 
2. Doing "^^/ork - p. 51-52 
^* Pathways in Science (Matter and Energy) 

Topics: !• The Results of Several Forces - pp. 57-61 
2. The Meaning of Work - pp. 76-79 
3* The Meaning of Pov/er - pp. 8O-83 
6 . VJorld Book SncTz-clo pe dia 

Topics: vVork - p, 339 

Volume 20 - Book iXYZ 



Resources con't 

?• World Book Encyclopedia 

Topic: Measuring Power - p. 653 
Volume 15 - Book P 

Handouts 

1. Pi^oblems to Solve Relented to VJork 
?. . Problems to Solve Related to Pov^er 

Tap es and/or Fi l mstrip ( 3 ) 

!• Lecture: General Information "The Scientific Meaning of V/ork" 

2, Films trip: (1) Man's Use of Power 

{ 2 ) En ergy and ;j ork 
(3) Force and Motion 

Transparencies 

1. V/ork (complete the student activities) 

2. Activities 

Using the General Science Programmed Learning Laboratory - 
Chapter I - Answer any 2$ of the 63 given questions. 
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3e If -Evaluation 

1. List and define the names of three different kinds of forces. 
(1) 

(2) 

(3) 

2. [ are ^iuantitiea v/hich require both magni- 
tude and direction for its complete description. 

3. are quantities which require only magni- 
tude for its complete description. 

q.. Using a ruler, construct a force diagram to represent 1^ lbs. 

acting east^Ajard and 20 lbs» acting southT\»ard. Let each .1 of 

an inch represent one pound. 



Calculate the resultant of these forces: 



6. 



S/6s. 



a) 



S/6s. /O/hS, 
^ <S" lb. 



ans 



ans , 



ans 



Distinguish between the f.ollov^ing terras: 

1. 'iork (Scientific definition) 

2. . Power 
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Solve the f ollov:ing problems : 

A horizontal force of 110 lb. is required to move an object across 
the floor a distance of 20 ft. in 8 seconds. 

1.. VJhat is the amount of work done? 

2a V/hat is the pox>rer required? 



ADVANCED STUDY 

V/rite explanations for the following concepts : 

(a) You do no work (according to the physicist) when you hold 
a ten pound carton r;iotionless four feet from the ground, 
'vJhy? 

(b) do you need a watch, a ruler, and a scale to measure 
the power you produce when running upstairs? 

(c) In what ways are windmills and watervjheels uns^atisf actory 
as sources of power? 

Suppose you knov; that a boy has done 90 foot-pounds of work 
in lifting a fish tank a distance of'three feet. Show how 
the tank must be 30 pounds according to the work formula, 
A load of five steel girders, each v/eighing three tons, is 
hoisted up 110 ft. Calculate the number of foot pounds of 
work done. Then compute the pov/er developed if this work 
v/as performed in one minute and forty^^five seconds. 
Find the horsepower developed by an airplane that weighs 
forty tons if it climbs from 2,000 to 3,^00 feet in one 
minute and ten. seconds. 



Section II 

BEHAVIORAL OBJEGTIV ES; 

Using the prescribed resources, you will on the progress and/or 
Lap test be able to: 

!• Recite in ivriting Newton's three laws of motion. 

2* State the significance of Sir Is sac Newton formulating the " 
three laws of motion* 

3* Distinguirsh betvreen the following terms: 

(1) p03itive acceleration 

(2 ) M.igative acceleration 

(1) speed 

> 

(2) velocity/ 

]|. State how force and mass influences the amount of acceleration 
of a moving body, 

5. Solve proble'jTis rel ated to Newton ^s second lavr of motion* 

6o Solve problems related to Newton third law of motion. 

7* List several everyday applications of Nei/ton^s second and third 
law of motion, 
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RESOURCES - Section II 



1. Energy and the Atom 

Topics; (1) Laws of Motion 
pp. 11^-117 

2. Modern Physical Science 

Topics: (1) Force and Motion ^ p. 19i| 

(2) Nev;ton's First La\^ of Motion 
pp* 19^-196 

(3) Velocity and Acceleration 
p. 196 

(I4) Nev/toii's Second Law of Motion 
pp. 196-197 

(5) V>mat is Newton's Third Law 
pp, 193-201 

3. The VJorld Book Encyclopedia 

Topics: (1) Motion - p. 700 

(2) Velocity and Acceleration - p. 700 

(3) Momentum - p. 7OO 

Newton's Laws of Motion - p. 700 
Volume 

i|. The Modern Physical Science ( VJork-A-Text ) 
Topics: (1) Motion - p. 61 

(2) Speed and Velocity - pp. 61-62 

(3) Acceleration - p. 62 

(l).) Nev/ton's Lav;s of Motion - pp. 62-6I4. 
Handouts or Activities ; 

1« Conditions to classify according to Nevjton's First, Second or 
Third Law of Motion. 

2. Problems related to positive and negative acceleration. 

3. Problems related to Newton's Third Law of Motion (Momentum). 

ERLC 
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Resources - Section II (con't from p. 8) 
Tapes and Filmstrlps : 

1. Lecture and Demonstration - "How to Solve Problems Related to 

the Second aiid Third Law of Motion." 
<L. Films trip: Newton's Lavjs of Motion 

Additional Activities : 
1^ Prepare a poster which displays examples of each of Newton's 

Three Laws of Motion, 
2. Answer each of the follo^n.ng questions from pp. 1214.-125 in your 

textbook: 1, h,^ 7 9 8, 9, and 10. (Pass in your answers to 

the/?'3 quftcitions). 
3» Using the General Science Programmed Learning Laboratory, 

Chapter 2 - Answer any 10 questions from 6i|-138. 



Self -Evaluati on 
Section II 

!• Briefly explain why Sir Issac Newton formulated the three laws 
of notion. 

2. What is the difference between positive acceleration and negative 
acceleration? 

Positive acceleration. . 
Negative acceleration 

Solve the following problems: 

3. An automobile is moving on a straight level road goes f rom 25 mph to 
45 mph in 5 seconds^ l-Jhat is its acceleration? ...._.._^_.......,,...^,,,.,....^ 

Ij.. Would the acceleration in the above problem be considered as 

positive or negative acceleration? __________..^..._^._..«.,.,...___ 

5. Your car is slowed down from 6$ mph to 25 mph in $ seconds. What 
is your deceleration in mph/sec ? __________.___._^ 

6. Would the acceleration in the above problem be considered^ aa posi- 
tive or negative acceleration? . 

7* What is the difference between the following terms; 

1. Speed 

2. Velocity 

8. What are two factors which influence the amount of aoooleratlon 
of a moving body? 1; . 

2. 
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Self -Evaluation con't 

r 

9. List four everyday applications of fhe -third law of motion. 
1. 
2. 
3. 

3olve the follovdng problem: 

10. k gun having a raasa of ^000 g fires a five gram-mass bullet 
a speed of 1000 m/sec. Find the recoil velocity of the gun. 
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ADVANCED STUDY 

Explain how Newton's Third Law of Motion is applied to the 
operation of jet engines and rockets. 

Use simplified diagrams to shov; how Newton's Third Lav; of 
Motion is illustrated in walking, jumping and rowing. 

Complete the completion questions 1-2L|. in the Modern Physi - 
cal Science VJork-A-Textbook - pages 65^66. 

Complete the multiple choice questions 1-10, page 6?, in 
the Work-A-Text Physical Science Book . 

Corapletie the matching questions page 68 in the Modern Ehyei 
cal Science "iork- A-Text > 1-10. (Write both Column A and 
Column B.} 

Make a display of conditions which are explained by Newton* 
three lavjs of motion. 
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Section III 

BEHAVIORAL OBJECTIVES : 

Using the resources listed, you will on the progress and/or 
Lap test be able to: 

1. Identify the names, description and definition for the six 
simple machines. 

2. Differentiate between a complex and a simple machine. 

3. List several common uses for given simple machines. 

il.. State how the three different types of levers are classified. 

5. State the names of three different parts of a lever. 

6. Classify given diagrams of levers as first, second or third class 
according to the position of the parts. 

?• Classify given examples as first, second or third class levers. 
Example - The Seesaw - First Class Lever. 

8. Solve assigned problems related to the incline plane, mechanical 
advantage and the lever. 



RESOVR'^ES - Section III 

1. Modern Physical Science 

Topic: (1) Machines - pp. l87-19]+ 

2. Energy and the Atom 

Topics: (1) Machines - pp. 127-128 

(2) Six Simple Machines - pp. 129-137 . 

(3) The Lever - pp. 129-130 

3. Modern Physical Science Work-A-Text 

Topics: (1) Simple and Compound Machines - pp. 31"36 

(2) The Lever - pp. 31-32 

(3) The Classes of Levers - pp. 32-33 
(1+) The Law of Moments - pp. 33-3U 

1|. Pathways in Science (Hatter and Energy) 

Topics: (1) A Lever is a Simple Machine- pp. 85-90 

(2) V^heels and Axles - pp. 91 -95? 

(3) Pulleys for Work and Power - pp. 96-100 
(ij.) Ramps and Wedges - pp. 101-lOlj. 

(5) Screws - pp. 106-lll|. 
The Physical World 

Topics: (1) "/That is a Machine? - pp. 292-293 

(2) All Levers are Machines - pp. 29^-296 

(3) Levers we Live V/ith (Diagram illustrations) 
p. 296 

(1^) Other Simple Machines - pp. 299-300 
(Study illustrations also) 

6. Science: A Key to the Future 

Topics: (1) Types and Purposes of Simple Machines 
pp. 82-9I4 " . 

(2) The Classes of Levers 
pp. 81^-86 

(3) Efficiency of Machines - pp. 92-9l|. 
' 13 (con't) 



Resources • Section III con't 



7, Th e World Book Encyclopedia 

Topic: (1) Six Simple Machines 

pp, 13 - Volume 135 Book M 

Handouts or Activitiss 

1. Simple machine to identify 

2. Machines to classify as si'TLplr3 or complex 

3. Levers to classify as first, second or third class according to 
the position of the parts. 

Everyday coTTunon e:canples of levers to classify as first, second 

or third clags levers. 

5. Problems to solve related to the first and second class of lever, 

6* Problems to solve related to the incline plane and the mechanical 
advantage. 

Tapes and Films trip{s) 

1, Lecture: General * Information on "Simple Machines" 

2, Films trip(s ) : (1) Simple, oiachines 

(2) Incline Plane, v/edge Screw 
(•3} Pulleys Make V/ork Easier 

3, Films trip w/ Teaching Tape: Simple Machines 
Transparencies 

1, Simple Machines (Complete Student Activity) 

2# Levers (Complete Student Activity) 

3* Types of Levers (Complete Student Activity) 

Incline Plane (Complete Student Activity) 
5. Complex Machines (Complete Student Activity) 



Self -Evaluation - Section III 
1. List the names of the six siraple machines. 

2. 

3. 6. 

2* IVhat is the difference between a simple machine and a complex 
machine . 

(a) Simple machine 

(b) Coj^plex Machine 

3. State an example for the following: 

(a) Simple machine 

(b) Complex machine 

ij.. List the names of three simple machines and tell what they are 
used for. 

1. 

2. 

3. ' - • 

5. " , f are 

how the three classes of levers are classified* 

6. Lable the three main parts of this lever. 

4 < . / 



7. Classify the iVver in question 6, as first, second or third clas 
lever. • : 

8. Construct a diagram vihich represents a second class lever. 

9. Classify the given examples as either first, second or third 
class levers: 

1. Scissors ^ 

2. V/heelbarrov; 

ERIC . 
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Self -Evaluation (cpnt* from page 1^) 

3. Seesaw 

ij.. Shove l _ 

5. Nutcracke r 

10. How much effort must be exerted on the handle of a wheel- 
barrow in order to lift a force of 200 lb3. if the dis- 
tance from the wheel to the weight is 2 ft. and the dis- 
tance from the wheel to the handle is 

11. How far from the fulcr^jm must a boy who weighs 5 lbs. sit, 
in order to balance a ^0 lb. boy who sits 1 ft J from the 
fulcrum and another boy who weighs 2$ lbs. and sits 2 ft. 
from the fulcrxmi? 



12. A 150 lb. boy is sitting 2 ft. from the fulcriam of a seesav; 
and a 100 lb. boy sits 3 ft. from the fulcrum. Is the 
seesaw balanced? 



ERIC 
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Advanced Study 

!• Make a list of all the simple machines you can find in your 
home. Describe the iTjachine, 

2. Finish the story by choosing the xvords from the list below. 
Simple machines may be combined to form (1) machines. No 
matter how good a machine is its (2) is never perfect. The 
machine wastes vork through (3) and (i;). But we know that 
rolling (^) friction. The formula for efficiency divides 
(6) by (7) and the ansijer is in (8). 

element output input 

efficiency compound * percent 

frictioii reduces 

increases heat 

3» Kake a display showing examples of some common levers we use 
everyday. Classify the levers as first, second or third class • 

i|. V/rite a summary composed of the pros and cons of a perpetual 
motion machine. 



ERIC 
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Rationale 

In this LAP we will continue with the Physics Phase of Physical Science, 
You liave just completed a LAP on Force Motion and Machines and we will continue 
with the study of specific kinds of forces; the forces of electricity and 
magnetism , 

This LAP is concerned with the general nature of electricity and magnetism, 
how to solve problems related to rate of flow pressure £nd amount of resistance 
to the flow of electric current. You will also learn how to read an electric 
meter. In our study of magnetism we will consider the law of poles, magnetic 
and nonmagnetic aaterials, how to make an electromagnet and the relationship 
between electricity and magnetism. 

Our next LAP will venture into the realm of Biophysics — The study of light 
and how we see and sound aud how we hear. This will be your final LAP for 
Physical Science. 



Section I 



Behavioral Objectives: 

Using the prescribed resources you will on the progress and or LAP Test be able to: 

1, State the scientific meaning for the terms electricity, electric current 
and electric circuit, 

2, List the names and differences between the two different types of electrical 
charges . 

3, Demonstrate how we can create static electrical charges, 

4, State the differences between neutral, positive and negative charged particles, 

5, Demonstrate how electrical charges can be detected, 

6, List several practical uses for electricity, 

7, State how electricity travels and three factors which influences the flow 
of an electric current, 

8, List and define the names of the three basic units used to measure the flow 

of an electric current, 

9* Differentiate between and list examples for each of the following* 
a, conductors b, insulators 

10. Demonstrate how to read an electric meter. 

11. State what an electric meter Is used to measure. 

12. Construct and read given electrical meter diagrams. 



ERIC 
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Resources Section I 



1. The Physical world 

Topics 1. Simple Electricity- page 119 

2. Charge It Charge It I Glass Charge It I- Rubber, Charge It!- 
Class and Rubber - page 371-372 

3. Two charges: Two Electricities page 373-374 

2. Modern Physical Science 

Topics 1. \Jhat is electricity pages 34A-345 

2. Resistance Affects Current flow pages 347-348 

3. How many electric appliances are found in homes? pages 369-370 

3. Pathways In Science (The Forces of Nature) 

Topics 1. Conductors Resist the Flow of Electrons pages 30-32 
2* Conductors and Insulators page 11 

3. The Properties of a Wire Affects Its Resistance pages 35-38 

4. Cambridge Work-A-Text 

Topics 1* Static Electricity page 69-70 
2* Current Electricity page 70-71 



5, Science: A Key To The Future 

Topic 1. Electricity pages 31-33 

2, Kinds of Electrical Charges 33-34 

(Perform the experiment oh page 30) 

6. The Uoifld Book Encyclopedia 

Book E Volume 6 

Topics Ir Electricity page 146 

2. Basic Principles of Electricity page 147 

3. Static Electricity page 148 

4. Current Electricity page 148-149 

Handouts I. General Information About Electricity 

II. Terms to define related to electricity . r 

111. Electric Meter diagrams to read 
IV. Electric meters to construct with given readings 

Tapes and Audio Visuals 

Tape: Lecture "Introduction to Electricity 
Filmstrlp : Electricity 
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Activities 

I. Complete the answers to the questions under the following topics in the 
Physical World Textbook 

(a) Questions in review Questions 1^3 page 377-378 

(b) Questions for extended view Questions 1-8 page 378 

II • Complete the answers to the completion questions in the Cambridge VJork-A-Text 
page 77 questions 1-10 
III. Read given Electric Meter diagrams. 
IV. Construct electric meter diagrams which represents given meter readings. 

Experiment 

Directions and procedures listed on page 119 of the Physical World Textbook. 

Additional Activities 
(Transparencies) Complete 

1. Conductors and Nonconductors (student activities) 

2. Attraction and Repulsion of Charges (student activities) 

3. Current Electricity (student activities) 

4. Static Electricity (student activities) 

5. Pathway of Electricity (circuits-student activities) 

6. Series and Parallel Circuit (student activities) 

7. Switches and Fuses (student activities) 



ERIC 
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Self Evaluation Section I 

1. Write a brief difinition for the following terms: 

1. Electricity 

2. Current electricity 

3. Static electricity 

4. Conductor 
6. Insulator 

2. What is the difference between and state an example for each of the following 

1. Current electricity 

2. Static electricity 

3. List two exanrples for each of the following; 

1. Insulators (1) (2) 

2. Conductors (1) (2) 

4. Identify the following rods as being neutral, positive or negatively charged. 



(a) 


0^ 


± 


± 


.± 


j answer 














(b) 




+ 


+ 


+ 




answer 














(c) 


1)1- 








±0 


answer 



5« List 10 practical uses for electricity. 

1. 6. 

2. 7. 

3. 8. 

4. 9. 

5. 10. 

6. Name the name of an instrument which can be used to detect electrical charges 



7. 
8. 



How can you create positive and negative charges on objects? 

List two factors which influences the rate at which electric current flows. 

1. 2. 



Self -Evaluation (cont*) 



9. Read the following meterf. 




10, Construct meters to read as follows 
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Advanced Study 

Section I 

1. Write a sutmnary explaining two ways electricity can be produced, 

2. Select one of the following topics and make a report (Use at least four dif- 
ferent references) 

(1) Electric sign 

(2) Electrician 

(3) Electric Wiring 

(4) Electric Power 

(5) The History of Electricity 

3. Each term in the following list is a key word or phase in the study of electricity. 



Compose a short summary of your understanding of these concepts. 


1 . cliarge 


5. Insulator 


2. Electroscope 


6. Conductor 


3, Lightning rod 


7, Static charge 


4 . Lightniiig 


8. Current electricity 


Prepare a display which shows 


the significance of electricity. . 
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EXPERIMENT I 
Section I 



Simple Electricity- Static Electricity 

Using the directions given on page 119 of the Physical World Book 
Perform the experiment under the title — Simple Electricity • 

Conclusion: 

Why are the charged rods in the third diagram attracted while the charged rods 
in the first two diagrams are repelled? 
Explain your answers* 



ERLC 
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Electric meter dials read,, frorfi right to left, in 
units of ones, tens, hundreds, ■ and thcuoands. Dial 
A's poiater must raaka a complete revolution for dial 
3*s to move ahead one unit, and so on doim the line. 

The hand on the extreme right t\irns clockwise, the 
next hand turns counterclockwise, the next tul?ns 
clockwise, and the last hand on the left turns 
counterclockwise. 

To read each dial, you use the number last passed 
by the dial hand. This may not be nearest the hand. 
For instance, if the pointer has passed 6 and is 
almost on 7> you read it as 6. V/rite down the figures 
in the same order you read the dial, from right to 
left. 
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Section II 

Behavioral Objectives: 

Using the prescribed resources you will on the progress and or LAP Test be able to: 

1. State how the following terms are related to the flow of electric current. 

1. Volt 

2. Ampere 

3. Ohm 

2. State Ohm*s Law 

3. Identify the symbols which are used to denote the following electrical units. 

1. volt 

2. current 

3. resistance 

4. State the formula and solve problems related to the following, 

1. Rate of current flow (amperes) 

2 . Resistance (ohms) 

3. Voltage (volts) 

5. Distinguish between the following terms: 

(a) parallel circuit (c) direct currnet 

(b) series circuit (d) alternating current 

6. Demonstrate how to set up a parallel and a series circuit using batteries 
bell wire and small lamps. 

7. List several advantages for using a parallel circuit. 
' 8. Distinguish between the following: 

(a) open circuit (a) switch (a) short circuit 

(b) closed circuit (b) fuse (b) short'^ge 
9. State the purpose of the following in relation to electricity. 

1. circuit 

2. switch 4. socket 

O 3. fuse 5. electric wire 

ERIC 



Procedures for connecting lamps in series and in parallel circuits* 
You will find the procedures to follow in the book entitled "Physical 

Science For Progress" page 313^ Resistors In Series and page 314^- Resistors 

In Parallel, 

NOTE: Make a sketch of each of the different connections, then procede 
to connect the lamps in series and in parallel connections. 



AFTERWARDS 

Answer the questions on the following page concerning your experiment. 

Conclusions 

From the experiment on connecting lamps in parallel and series. 
1. Make a sketch of i-ha set up for your parallel circuit. 



2. Make a sketch of the set up for a series circuit. 
Questions: 

1. How does the set up for the parallel cirucit differ from the series circuit? 

2. What happens when you unscrew one of the lamps in the parallel circuit? 

3. What happened when you unscrewed one of the lamps in the series circuit? 

14 



4. As you continued to add lamps in the parallel circuit what happened to the 
brightness of the light? Why? 

5. As you continued to add lamps in the series circuit what happened to the 
brightness of the light? Why? 

6. What is the advantage of using parallel circuit in public buildings? 

7. What is the type of circuit used; 

(a) in your home'/ 

(b) in your school? 

8. What is the disadvantage of using series circuits? 

9. What Uappens usually when you unscrew one of the light bulbs from a set of 
Christmas tree lights? Why? 
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Resources 



Section II 

1. Pathways In Science (Forces of Nature) 

Topics 1. How to Increase Current and Voltage pages 40-41 

2. The Resistance of a Circuit pages 44-47 

3. The Series Circuit pages 18-20 

4. Why Did The Fuse Blow pages 21-22 

5. Parallel Circuits pages 24-28 
6* Olim's Law pages 46--47 

2. The Physical World 

Topics 1. Measuring Electricity Ohm^s Law page 385-386 

2. Solving Problesm Within The Concept pages 395-396 

3. Modern Physical Science 

Topics 1- What is meant by short circuit page 355 

2- Fuses and circuit breakers are safety devices pages 355-^356 

3. What is a series circuit page 356 

4. Parallel Circuit page 357 

4. Energy and the Atom 

Topics 1. Measuring Electric Current page 158 

2, Volts and Voltage page 158-159 

3, Amperes and Amperage page 159 

4. Resistance pages 159-160 

5. Ohm*s Law page 160-161 

5. Cambridge Work-A-Text Physical Science 

Topics 1. Units Used to Measure Electricity page 71 

2. Ohm^s Law page 71-72 

3. Electrical Circuits page 72-74 

(a) Series Circuit page 72-73 

(b) Parallel Circuits page 73-74 

Handouts 

I, Terms to define relate to this section 
II. Formulas to learn to calculate current , resistance and volts problems, 
III, Problems to solve related to calculating the following: 
(a) current (b) resistance (c) voltage 

Tapes and Audio Visuals 

1, Tape; Lecture %nits Used to Measure Electricity 
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Activities 



!• Learn symbols and formulas and solve problems related to current, resistance 
and voltage 

2, Demonstrate using bell wire, batteries and small lamps how to connect up 
a series and a parallel circuit* 

3, Using the Modern Physical Science text book- Answer questions 3,5,8,9 
and 12 on page 358. 

4, Using the Work-A-Text Physical Science pages 78-79 answer the following 
questions 13>l4-a,b,c,d and e and l5-'a,b,c,d,e and f . 

Experiment 

I. Connect lamp in parallel and series circuits. 
Transparencies (In Resource Center- United Transparencies) 

* Ohm's Law- SC-802 

* Ohm's Illustration- SC-803 
Watts- SC 804 

Watts Illustration- SC-805 ' 
Series Circuit- SC 807 
Parallel Circuit-SC-808 
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Section III 

Behavioral Objectives: 

Using the prescribed resources you will on the Progress and/or LAP Test be 
able to: 

1. List the names of the two major poles on a magnet, 

2. State the law of poles of a magnet, 

3. Demonstrate the characteristics of magnetic attraction (Include the area 
of greatest attraction. 

4. Classify the names of given magnets according to shape and description, 

5. Differentiate between a permanent and a temporary magnet, 

6. Demonstrate hov we can make a temporary and a permanent magnet, 

7. Demonstrate how lines of force created by magnetic attraction appears 
when like and unlike poles are placed together. 

8. State the basic part of an atomic structure which is most involved in 
magnetism . 

9. Classify given materials as either magnetic or nonmagnetic materials, 

10, Demonstrate the fact there are some materials that are magnetic and some 
that are not, 

11, State the meaning for the term magnetic field, 

12, State how a magnetized material can be demagnetized. 
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Resources 



1. Energy and the Atom 

Topic 1. Magnetism and Electricity pages 145-146 
2. Magnets page 147 
3.. Poles of Magnets 147-148 

4. Magnetic Fields pages 148-149 

5. Electron Spin page 150 

6. Magnetic Domains pages 150--151 

2. Modern Physical Science 

Topic 1. What is a Magnet? page 358 

2. Magnetic Poles page 358-359 

3. How does iron become a magnet page 359 

4. What is a Magnetic "Field? page 360 

3. Science: A Key to the Future 

Topic 1. Magnetic Fields page 145-146 

2. Magnetic Field Between Opposite Magnetic Poles page 1A6 

4. The Physical World 

Topic 1» Magnetism page 376 

2^ Magnets and Magnetism page 377 

3. Law of Magnetism page 377 
4» Magnetic Fields page 13 

5* The Wandering Poles page 13-14 

5. Pathways In Science (The Forces of Nature) 

Topic 1, Which Materials Are Magnetic? 

2. Where Is A Magnet's Greatest Strength? page 62 

3. Magnetic Poles page 63 

4. The Law of Magnets page 63 

5. How Magnetism Is Explained page 68-72 

6. Making a Magnet page 72-74 

7. Magnetic Fields pages 76-77 

Handouts 

I , Worksheets 

I. "What Did You Learn?" 
II. General Information About Magnets 

Tapes- Audio Visuals 
g Eye Gate Teach-A-Tape Cassette Magnetism and Electricity 

Filmstrip W/Tape No. 176-H 

Filmstrips 

1, What is Magnetism? 

2, Magnets 

Experiments Related to Magnetism 
1. See A Magnetic Field 
2* Make An Electro-Magnet 

3, See How They Attract and Repel 
4» Make a Permanent Magnet 

5. Make Many From One 



Experiment Section III 



Demonstration I 

"See'* a Magnetic Field 

Cover the permanent magnet with a glass cover (if not 
successful, use a sheet of paper )• Sprinkle iron filings on 
the paper. Tap the paper and note the patter formed. Strings 
or lines of filings pass from one pole of the magnet to the 
other. The area covered by the filings is the center of the 
magnetic field. To remember this, you might compare the mag- 
netic lines of force that arrange the iron filings to the 
contour strips in a farmer's field. 

Demonstration II 

Make an Electro-- Magnet 

You can r^^ilie magnetism x-zork for you .by winding several 
turns of insulated vjire around one- or more large nails or 
spikes (soft iron). Connect one end of the wire to the battery. 
Touch the other end of the wire to the other terminal for a 
few seconds and see hov; many tacks you can pick up. Repeat 
the experiment using as many turns as possible. How many 
more tacks were you able to pick up? 

You have made what we call an electromagnet. When you 
disconnect the v/iroj, the nails fall off. This is one of 
the advantages of an electromagnet. Vie can turn magnetism 
on and off as vje v^ish. Picture a crane operator throwing the 
switch and picking up scrap iron and steel. Then he opens the 
switch and drops the scrap metals. 

Soft iron can be magnetized easily as you have just seen, 
but loses it magnetism in a short time. Steel is harder to 
magnetize but holds its magnetism almost indefinitely. 

Demonstration III 

See How They Attract and Repel' 

Take one of the magnetized needles and hang it with a 
thread. A thread stirrup will help keep it level. Be sure 
it is not near other large pieces of steel. V/atch the needle. 
Does it settle do^m, pointing in one Direction? (Check to see 
if this is the same direction as your compass). If it does, • 
J on have made a compass. The tip of the needle pointing north 
is called the North Pole (North-seeking pole). The other end 
is called the South Pole. Mark the North Pole with a stroke 
of the red marking pencil. Mark the South Pole black. Do 
the same thing with the second needle. You can show this with 
a sewing needle, and notched cork, and a bowl of water. Rest 
the needle in the notched cork, and float it on the water. 
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Experiment Section III. 

Demonstration IV 
Make a Pemarxent Magnet 

Wrap the insulated wire around the stesl iaiittirig needle^ 
The wire should be wrapped the full length c? th« needle • One 
end of the v/ire is connected to the battery., The o^ber* end 
of the wire is then touched for just a fev/ reconds the 
other terminal. This should make the needle i\ito a peinnanenv; 
bar magnet. If you did not get results, try ti^o batteries in 
series 9 iiind more turns of v/ire on t/ris needle*? > and lenwe it 
connected a little longer. Do the nixtxict thin>; i/ith t-hfv secorxd 
knitting needle. In the same way, you can n .^r- ivizc:, a screw- 
driver, so that you can use it to pick up arid held steel 
screws. Don't do it unless you vraiit yoov 5?cT*ev;dx"l - ov to be 
magnetized. 

Demonstration V - ; 

Make Many Prom One 

This demonstration is on a page by itself. The page 
follows this one. 
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Experiment Seg^lon III 



Demons ti'at ion V 




Ho Id the compass near rhrr Noirh PoU of ihif 
needle. What happsriiV Djes t'ne SottSi Pole 
of the needle ottracr the Norrh or South Poie 
of the compass? Try this v.Iih the second mag- 
notized needle. See If you can prove ihe rule 
that like poles repel (drive away) and unlike 
poles attract. 




figure 5 

Connect one end of a wire loop to the bat- 
tery and run the wire directly over the compass. 
Touch the other end of thfe wire to the battery . 
Which Woy does the composs point now? If you 
get some motion out of the compass needle, this 
proves there is o magnetic field around the wire 
when current is flowing. This relation between 
electricity and magnetism is the thing that makes 
electric motors and generators work. 




OUTiJNE 2-B.13 

Make Many From One 

Lay the third needle (unaiurinetized) on a 
toble and stroke it with one of -Iv.^ magnetized 
needles. (See diogrom) Always :froke it in the 
some direction. Raise the magr.eti^ed needle 
at least two inches on each retLjrn stroke. Thus 
you con magnetize the needle by using the other 




Use the w i re cutters to cut the first mag- 
netized needle in short lengths. (Cover the 
*">eedlewlthaciothto keep the pieces from fly- 
ing.) Can you shov/ by using the compass that 
eoch piece is a complete magnet ? Hold one end, 
then the other, of each piece to a compass. Does 
eochpiece hove both a North ond South Pole? 

S N "S- N 8 N 
S N S N S N 
Magnetism and Animals 

The things you hove done show that electri- 
cityand magnetism are related In many ways. 
AAagnetism is mysterious, and there ore still 
things to discover about it. It is thought that 
animals ond birds ore o i ded in their sense of 
direction by magnetism. It is commonly known 
that when c person gets lost in the woods, he 
tends to go around in circles. Possibly this Is 
caused by the earth's magnetic field. 



Self -Evaluation 

1. Label the two major poles on a magnet: 

/ ■ J 

2. State the "Law of Poles" 

3. Name the point of greatest attraction on a magnet. 

4. What is the difference between a permanent and a temporary magnet, 
(a) 

(b) 

5» State how you can determine which is north and south pole of an unmarked 
magnet? 

6. How can you detect the fact that you have two like poles and an unmarked 
magnet together? Unlike poles together? 

7, What atomic particle is responsible for magnetism? 

8, What is meant by the term magnetic field? 

9. Name three different kinds of magnets. 

l._ 2. 3.^ 

10% Classify the following materials as either magnetic or nonmagnetic. 

1. Brass tacks^ 

2. Glass ro d 

3. Rubber tubing^^ 

4. Paper clips 

5 . Paper 

11. What accounts for the fact that some materials are magnetic while some are not? 

12. Make a sketch which shows how lines of force appear when (a) like poles on 
a magnet are together, (b) unlike poles on a magnet are together. 
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Advanced Study 

1. Write an explanation of how a permanent magnet functions in a generator. 

2. Explain what is meant by the statement "Changes the polarity of the poles." 

3. Write a report on the "Discovery of the First Natural Magnet." (Use 
several different references) 

4. From the list select the magnetic and the nonmagnetic materials. Explain 
why the materials named as nonmagnetic is (are) magnetic: 

1. Cobalt 

2. Nickle 

3 . Germanium 

5. Explain with diagrams and illustrations what is meant by "Magnetic Domains" 
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Section IV 



Behavioral Objectives: ^ 

Using the prescribed resources you will on the Progress and/or LAP^ test be 
able to; 

1. Distinguish between the following terms: 

(a) Electromagnet 

(b) Electromagnet ism 

2. State the two basic principles of electromagnetism. 

3. Demonstrate how we can make an electromagnet. 

4. State how magnetism and electricity are related. 

5. State the contribution of the following toward the study of electromagnetism, 

A. Michc^el Faraday 

B. Joseph Henry 

C. Hans Oersted 

6» List several common uses for an electromagnet, 

7. Demonstrate how to use a galvanometer and state what it can be used to detect. 

8. Demonstrate how we can create electromagnetic induction. 

9. Using pages 153 -15A in your text book (Energy and The Atom) complete 
the following data: 

1. Purpose of the experiment 

2. How you can induce a current 

3. Role of the following equipment in the experiment, 

(a) Bell Wire 

(b) Galvanometer 

10, Stat^) factors which affects the strength of an electromagnet 
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Resources 



Section IV 



1. The Physical World 

Topic 1. Electricity From Magnetism page 386 

2. The Galvanometer page 386-387 

3. What Oersted Was Looking For page 387 

4. Putting the Electromagnet to Work page 389 

5. Electricity From Induction page 391 

2. Science: A Key To The Future 

Topic 1. Magnetism From Electricity pages 237-238 
2 . Electromagnets page 238 

3. Modern Physical Science 

Topis 1. The Electric Current Produces Magnetism pages 361-362 

2. Electromagnets Can Be Very Powerful pages 362-363 

3. What is Electromagnetic Induction? page 363-364 

4. Energy And The Atom 

Topic 1. Electromagnetism page 152 

2t Electromagnetic Induction page 3.53 
3c Inducing Current page 153-154 

5. Pathways In Science (The Forces of Nature) 
Topics 1. Magnetism and Electricity page 90-94 

2* The Electromagnet Goes to Work pages 96-100 
3. Electricity From Magnetism page 103-105 

6. Cambridge Work-A-Text Physical Science 
Topic 1. Theory of Magnetism page 81-82 

2, Electromagnet page 82 

3. Making An Electromagnet page 82 

Handouts 

1. List of Terms related to the study of electromagvietism 

2. Work Sheet- General information about electromagnetism 

Tapes and Audio Visuals 

Eye Gate Teach-A-Tape w/ cassette Electromagnetism 
Activities 

1. Complete the Self Test on page 162-163 of your text book Energy and The Atom 
Questions 1-12 

2. Use the Work-A-Text Physical Science text book page 87-88 under completion 
questions, ansv/er the following questions 1,2,3^4,5,6,7,8, 10,12 and 23. 
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Self -Evaluation 



1. Differentiate between the following terms • 

a. electromagnet 

b . electromagnetism 

2* List two uses for an electromagnet: 
1 
2 

3. What was the purpose of Oersted's experiment? 

4. State the contribution made by the following scientists toward electricity 
and magnetism: 

1. Joseph Henry 

2. Hans Oersted 

3. Michael Faraday 

5. Explain how you can: 

(a) Induce an electric current 

(b) Make an electromagnet 

6. Name an instrument which can be used to detect an electric current. 

7. List two factors which affects the strength of an electromagnet, 
1. 

2. 

8. What is meant by electromagnetic induction? 

9. In Oersted's experiment what was the purpose for the following equipment? 
1, Bell Wire 2. Compass 3. Magnet 

10. How can you increase or decrease the strength of an electromagnet? 

INCREASE THE STRENGTH DECREASE THE STRENGTH 

1. 1. 

2. 2. 

3. 3, 
ERJC 4. - 27 4. 
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Advanced Study 

i 

1. Write a summary on several ways to demagnetize a magnetized magnet, 
2* Prepare a report using several resources on the topic "Alnico" 

3. Prepare a summary on how the following operate in relation to electromagnet ism. 

(a) Transformers 

(b) Electric Generators 

4. Prepare a chart which displays the similarities and differences between 
electricity and magnetism and sunmiarize their relationship - 

5. Write a summary on how a magnetic field is similar to a gravitational 
field. 

6. Explain how the sun influences the magnetosphere. 

I 

I 
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Experiment Section IV 
Making a magnet from a coil 

"Electromagnet ism" 

Procedure 

\vind a coil of ten turns of wire around an iron nail about 4 inches long* 
The nail is the core, or inside, of the coil. Leave three or four inches 
of wire on each end of the coil. Connect the coil in series vith a switch 
to a dry cell. Try picking up some paper clips both before and after closing 
the switch. 

State when you are able to pick up the clips: With the switch 

Open or closed 

Why? 

How can you increase the number of paper clips being picked up? 
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PHYSICAL SCIENCE ?3-9V 



LAP NUMBER 



' ifelTTEN BY G. J. Williaias 



321^.72 



Rationale 



We are entering the last phase of our interesting 
adventure through the realms of Physical Science • 

Our last LAP dealt with the study of the nature of 
magnetism and electricity and their relationship. 

In this LAP we will be concerned with two other 
interesting aspects of Physical Science "Sound and Light." 
We will consider in our study of sound its nature, how it 
is produced, measured and how we are able to hear sounds 
In our study of light we will consider its nature, source, 
significance and how we are able to see light. I hope 
you have joyed your adventure through Physical Science 
and as you continue on to Biology and Chemistry I truly 
hope that some of the experiences you have encountered 
will be of help to you. 




and good luck in your future endeavors. 



Section I 

Behavioral Objectives : 

Using the prescribed resources you will on the Progress 
and/or LAP Test be able to: 

!• State the. scientific meaning for the term light, 
2, Name the basic source of light in our universe and 
list four things that would probably happen if this 
basic source of light was suddenly cut off • 
3* List the names of four different kinds of light • 
t\,. Using the terms absorb, reflect and transmit state 
their relationship to the following terms: 
1- Transparent material 
2» Opaque material 
3. Translucent material 
5» State the meaning, cause, kinds and the affects of 
the reflection of light. 

6. List the characteristics which makes materials or 
objects good reflectors of lights 

7. List the names of four good reflectors and four poor 
reflectors of light. 

8. State the meaning, cause and effect of the refraction 
of light. 

9. Name the basic parts of a light bulb and state how 
it produces light* 

10, State generally how each of the following produces ligjht. 

!• Sun 2. Moon 3. Match Ij.. Fireflies ^. Ligjatening 

11, Contrast the "following : 1. velocity of light and 
velocity of sound. 

2. How light waves travel and how sound waves travel • 



Reaoupces 



Section I 



1. Energy and the Atom • 

Topics: 1. For Interaction and Learning page 21^2 

2. Pro and Con pages 2i;9-250 

3. Interference pages 25O-251 

2. The Physical V/orld 

Topics: 1. Light-What It Is and What Is Does 

pages 399-ii.OO 

2. How Does Light Help Us to See and Object 

pages L|-01-[j.02 

3. Light Does Not Always Bounce 

pages i^-O2-i|03 
k-. Some Mirrors Can Fool You pages I|.03-ij.0i|. 
^. Bent Light Rays Can Pool You page 1|.06- 
6. What Is Light page I4.33 
7* Light »s Strange Behavior pages l|.33-^37 
8* Explaining Refraction page ij.37-ii38 

A Key to the Future 

1. Kinds of Light - page 171-173 

2. Reflection page 171^- 
3» Mirror Surfaces page 17i^--176 
[j-. Refraction page 176-177 

5. Controlling the Color of Light page l83-l8l|. 

In Science (Sound and Light) 

1. The Nature of Light page 87-88 

2. When Light Strikes An Object pages 89-90 

3. Light Bounces Back pages 91-92 
L}.. The Travels of Light page 95 

5. tot Is Light page 100 

6. IVhen Light Looks Back pages 111-113 

7. Reviewing the Speed of Light pages 12^-126 

f^. The World Book Encyclopedia- Volume 12 Book L 

Topics; 1. Ligjat Page 2l\,6 

2. The Nature of Light page 2l|.8 

3« Sources of Light page 2^0 

I4.. Reflectors and Refractors page 2^3 

^* Sources of Light page 25I4.-255 

HANDOUTS 



3# Science: 
Topics: 



l^.. Pathways 
Topics: 



1. Terms to define related to the study of light 

2. A worksheet to complete on Research Information on Light 
3t Chart to complete on good and poor reflectors of light 

Diagram illustrating the basic parts of a light bulb 

Tapes and Audio-Visuals 

. Lecture- The Nature of Li.<5ht 

Film and Films trips 
!• Light 

2. Light In Y^xxp Homes 
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ACTIVITIES 



Transparencies 

1. What Is Light (Complete student activities) 

2. Sources of Light (Complete student activities) 

3. Nature of Ligjat (Complete student activities) 

[}.• Reflection of Light (Complete studBnt activities) 

5. Refraction of Light (Compelte student activities) 

6. Ligiht and Materials (Cornpelte student activities) 
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Self -Evaluation 
Write a brief definition for the term light: 



2, List four things that would probably happen if the 
sun would stop shiningi 

1. 

2. 

3. 

k» 

3. circle the basic source of light in the universe • 
(a) moon (b.) light bulb (c) sun (d) lamps 

L}.. and are two different kinds of light • 

5# IVhen light strikes an object the light mayb e 

s or ^ 

6. Match the following; 

1, Opaque objects a. transmit ligiht 

2, Transparent s objects b. stops light 

3» Translucent objects c« transmits some 

of the light 

?• Differentiate between the terms • 

1. Reflection ( of li^t) 

2. Refraction { of light) 

8. State two characteristics vAiich makes objects good 
reflectors of light, 

1. 2. 

9. Name two good reflectors of light* 
1. 2. 

10. Name two poor reflectors of light. 
1. 2. 

11. What causes the reflection of light? 
12 t What causes the refraction of light? 
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Self -Evaluation ( cont * ) 
13, Briefly explain how a light bulb produces light. 

Ill, Explain how light is produced by the following: 

1. lightning 

2 . Sun 
3 • Moon 

Match 

15. Which travels fastis): light or sound? 

16. Why do you see ligjitninp before you hear thvinder 
even though thoy occur at the same instant? 

17. How long does it take ligjit from the sun to reach 
us? 

Prom the mooa? 

l8* How long does it take light to travel around the earth? 

19. What is the speed of light through the air ? 

20, Can light travel through a vacuum? 
If so why? 

If not why? 



Advanced Study 

1. Each term in the following list is a key word or phrase 
in the section of this LAP that you have completed. 
Compose a short summary of your understanding of these 
concepts • 

1. Transparent 

2 . Opaque 
3* Absorb 

I4.. Refraction 
5* Reflection 

2. Explain why it is better to have jour reading lamp 
behind you or to one side rather than directly over 
your book. 

3. Explain why a book is easier to read when it is printed 
on paper with no glare than when printed on shiny or 
glossy paper. 

Using lines and arrows illustrate what happen^3 to a 
beam of light when it strikes transparent, translucent, 
and opaque materials • 
5. Using lines and arrows contrast what happens when a 
beam of light strikes a smooth and a rough surface. 
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Section II 
Behavioral Objectives: 

Using the prescribed resources you will on the progress 
and/or LAP test be able to: 

1* State the scientific meaning and significance of 
photosynthesis. 

2. Name the basic source of energy used by plants in the 
photosynthesis process, 

3. Step by step outline what happens during the photosynthesis 
process • 

l^,. Write and interpret the equations which represents 
what happens during photosynthesis* 

5. State the role each of the following plays in photosynthesis • 

Soil 

Chlorophyll 
Leaf blade 

11. Stem 

Stoma 

12. Sun 

Roots 

6. Name the basic parts of the human eye. 

7. State the function for each part of the eye. 

fi. Trace the path of light from the time it enters the 

eye until it reaches the brain where it is interpreted* 

9, State the cause and effects of nearsightedness and 
farsightedness . 

10. State how nearsightedness and farsightedness conditions 
may be corrected. 

11, List the effects that improper lighting may have on 
the eyes over a xong period of time* 

Er|c 6 



1. 




6. 


2. 




7. 


3. 


Light energy 


8. 




Glucose 


9. 


5. 




10. 



Resources 



Section II 



1. Energy and the Atom 

Topics: Photosynthesis pages 263-286 

2. The Physical World 

Topics: 1. How Your Eye Sees page I4.O9 

2. What Is Inside Your Eye pages [j_09-l4.10 
3o The Retina and Lenses pages l|.10-[j-ll 

How You Focus Your Eyes pages [j-13-i).li|. 
5# Why You May Have to Wear Glasses 

pages ij.ll4.-l4.i5 
6. Regulating the Amount of Light 
pages ij.i5-i4.l6 

3» Science: A Key to the Future 

Topics: 1. The Needs of Green Plants page i|.27 

2. Photosynthesis page ij.27 
3» Glucose page i4.27 

14.. The Chemical Equation for Photosynthesis 

page i4.27 
5» Three Major Steps page i|,28 

6. Leaf Cells page i|.36 

7. Plant Roots page [j.37 

8. Passage of Materials in Leaves 

pages [|-39-I|40 

9. The Eye page I80 

10. Optics of the Eye page I8O-I81 

11. The Retina pages I8I-I82 

12. The Eye and the Brain pages I82-I83 
13* Controlling the Color of Light 

pages l83-l8ij. 

Ij.. Modern Physical Science 

Topics: 1. Your Eye is Natures own Camera 

pages 327-328 
2o The Lens of Your Eye is Flexible 

pages 328-329 
3» Carbon Dioxide is Necessary For Plants 
pages ij.O-14.1 

5» Pathways In Science (Sound and Light) 

Topics: 1. ^The Human Eye At Work pages 103-lOij. 
2o Out of Focus pages 105-106 

3. Images in Our Eye pages 133-1314- 

-JtWhen Eyes Are Out of Focus pages 13i4.-135 

6. The World Book Encyclopedia Volume 12 Book L 
Topics: 1. The Leaf As A Food "Factory" 

pages I3I4.-I35 
2. Chlorophyll page 135 
Volume 15 Book P 
Topics: 1. Photosynthesis page 382 

Tapes and Audio-Visuals ... 
1. Wallensak Teaching Tape 

Photo, synthesis (Complete the* Worksheet) 
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Resources {contO 
Pilmstrips 

1. Plants-Nature* s Pood Factories 

2. How We See 

3. The Eye and The Camera 
I}.. Photosynthesis 

5. Pood Prom The Sun 

Handouts 

1. List of terms to define related to the study of 
photosynthesis • 

2. A diagram of a plant to lable parts and state the 
function of parts (refer to oojective 5) 

3. A diagram of the eye to lable the parts and state 
the function for each part. 

Activities 

I* Using the Energy and The Aton Book pages 287-288 

Answer questions l-li^ Under the topic "Self Testing 
Quiz." 

II. Complete the matching ex€;rcise on page 339- In The 
Modern Physical Science textbook under the topic 
chapter review vocabulary. 
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Advanced Study 

Each term in the follovdng list is a key word used 
in this section of the LAP. Ccnpose a short crnro-.ry 
of your understanding of these concepts • 



1. Iris 




6. 


Focus 


2. Pupil 




7. 


Nearsightedness 


3 • Cornea 




8, 


Fa 7'.' 8 gh t e dn e f ^ 


J;., "^^ ti.i [of the 


eve) 


9. 


/.Rt.\gi-i'i.t;i r.'-r 










Make a chart vbJ. 








Ugini^; a di'-i^vrav'^. 




hi*'*-' (■> 




p V 0 c e s ;^ n '\ ph o t o 




■j S 5. S o 




each of tho foil 


owing 


J. ' * ■ c ' 




1. VJater 




1- . 


Chlorophyll 


2 . C:trbo?r. D:lo:;;;i 


de 




Glucose 


3. Sunlis^it 




6c 





Make a large illustration of the human e^^e^ lal:>?r 
the parts ^ state the function of each par-"; an^T 
explain how we are able to "seoo" 
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Self-Evaluation Section II 

1. What is meant by the term photosynthesis? 

2. What is the basic source of energy used in the process 
of photosynthesis? ^ 

3» What is the basic raw materials used in the process 
of photosynthesis? 

— — — ^ ^n d 

Write the equation which represents the photosynthesis 
process • 

5» What role does each of the following play in photosynthesis? 
!• Glucose 6 • Storaa 

2. CO^ 7. Veins 

3. H 0 8, Leaf 

2 

Sunlight 9. Stem 

5» Oxygen 10 • Root 

G. How do green plants obtain food du:<^ing the winter months? 

7» List the names of the basic parts of the human eye and 
state their function • 

8. Trace th path of light from the time it enters the 
9 eye until i reaches the brain. 

9. Differentiate between the following conditions: 

1. Nearsightedness 

2. Farsightedness ...... 

r:rnr^' 10* State how these conditions may be corrected. 



Section III 

Behavioral Objectifies: 

Using the prescribed resources you will on vhe progress 
and/or LAP test be able to: 

1. State the scientific meaning for sound. 

2. State basically how sound is produced. 

3. List and define the names of five different kinds of 
sound. 

State how sound travels and what is necessary for sound 
to travel. 

5. List the names of three good conductors of sound. 

6. List two facl^ors which influences the speed of sound. 

7. Contrast the velocity of sound waves in different media. 
Examples-air, water, and steel) 

8. List three distinguishing characteristics of sound. 

9r Demonstrate how we can create visible waves and identify 
the following parts. 

1. wavelength 

2. Amplitude 

3. Medium 
Frequency 

10. Distringuish between and state ezamples for sound and 
sound refraction. 

11. State characteristics which make materials good and 
poor relectors of sound. 
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Resources 



Section III 



Energy and The Atom 

Topics: 1. VJhat Is Sound pages I72-I73 

2. Vibration pages 17i|-175 

3. Velocity of Sound pages l8I|-l85 

Modern Physical Science 

Topics: 1. -"-Energy and Sound page 282 

2^ ---Matter is Necessary for Sound to be produced 

pages 282-283 
3 . -sWave Characteristics pages 281|-28^ 
L|-. V/hy does the speed of Sound Through Different 

Media Vary pages 288-269 
5. ^*5-How sound V/aves Pass Through Matter 
page 288 

The Physical V/orld 



Topics: 



1 

' — • 

3. 



Our Sound Filled World page \\^2 

pages L|.9L|--i|97 



-li-Vibrations pages [|92-i|9i|- 



•5;-The Speed of Sound 
Pitch pages l497-i|-98 
Loud and Soft pages l4.98~i|99 



Science: 
Topics: 



A Key to the Future 

1. ^*c-Vibrations of Matter pages 12l|-125 

2. Effects of Temperature and Altitude pago 

3. -J^Effect of a Vaouura on Sound page 12lj. 
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5. Pathways In Science (Sound and Light) 
Topics: 1. Sounds of Our World page 23 

2. -Js-V^Taere There is Sound,, There Is Mot-'on 

page 23-2ij. 

3. ^^-Hovr does the Number of Vibrations change 

Sound page 25 
Ij.. ^"-Vibration Frequency page 2$ 
5- ^v-Sound Make Waves page 26 
6« -J^The Travels of Sound pages 29-30 

7. -^J-How Fast Does Sound Travel page 30 

8. -savhen Sound Reaches' a Surface and Bounces 

Back pages 31"'32 

6. The World Book Encycolpedia 
Volurae Book S 
Topics: 1. -JfWhat is Sound page [4.88 

2. -Jf-Producing Sound page [j.88 

3. Sound Waves pages Ij.88-1^_89 
I4.. -if-How Sound Travels page li.89 

5. Characteristics of Sound page 
6v -Jt-Kinds of Sound page [(.93 
7. -J^-Sound Travels At Different Speeds 
page 14.91 

•5^ These are required to read 

Handouts 

1. Terms to define related tc this section of the LAP. 
2o Chart to complete on the velocity of sound through 
different media. 

3. Diagram of a wave to Table the basic parts listed In 
Behavioral Objective, 9 
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Resources (contO 

Tapes and Audio Visuals 

1. Wollensak Teaching Tape 

"The Nature of Sound" (Complete the worksheet) 

Film and FiLnstrips 

!• Sound (Complete the questions given on the filmstrip 
set I and set IIo} 

ACTIVITIES Transparencies 

1. What Is Sound (Complete Student activities) 

2. Nature of Sound (Complete Student Activities) 

3. Characteristics of Sound (Complete Student Activities) 
Sound and Materials (Complete Student Activities) . 

5« Using the Modern Physical Science textbook-answer the 
following questions on page 293-2914- 1,2, 3,1]., 5^6, 
7,9, and 12. 

6. Using the Modern Physical Science textbook pages 305- 
306 answer the follwing questions 2, 3,1]., 5, 8- from 
questions Group A and 1,5,6, from questions Group B 

[Experiments 

I. Wave motions (Directions found page lj-93 of Physical 
World Textbook* 
II • Perfo:rm the experiment on the following pages of your 
textbook page 17l;,175, 177, 197 (Energy and The AtoM) 
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Advanced Study 

Each of the following terms are related in someway 
to the study of sound. Compose a short summary of 
your understanding of these concepts. 

1. Echo 6. Pitch 

2. Ultrasonic sounds 7. Acoustics 

3. Stereophonic sound 8» Decibels 
Ij.. Vibration 9. Loudness 
5. Frequency 

Make a list of at least five sound instruments and 

state what purpose ^hey serve. 

Make a chart contrasting the following. 

The velocity of (a) sound (b) light 

(a) How light travels (b) H6w sound travels 

(a) Light traveling through a vacuum (b) Sound traveling 

through a vacuum 
(a) Light reflection (b) Sound reflection 
Solve the following problems 

1. Approximately how far away is a boat if you see 
the steam from its whistle 14.^^ seconds before you 
hear it? 

2. If you hear thunder 8 seconds after you see the 
lightening flash, about how far away is the thunder- 
storm? 

Write a report on the following topic: Bats and A 
New Science Ultrasonics. 
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Self-Evaluation Section III 

1. Define sound. 

2. State one terra which basically summarizes how sound 
is produced. 

3* Name thr;ee different kinds of sounds. 
1. 
2. 
3. 

How does sound travel? 

5. Does sound need a medium through which to travel. 
If so why? 

If not explain. 

6. Can sound travel through a vacuum? 

?• How does sound and light differ in their means of travel? 

8. Name two good conductors of sound. 
1. 2. 

9. What are two factors which influences the speed of aound? 
1 2. 

10. Through which will the speed of sound travel fastest, 
steel f air* or water? 

Explain your answer. 

11. What distinguishes sound from noise? 

12. Using the proper terms lable this diagram, which reppesents 
A sound wave. 
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Self-Evaluation ( cont * ) 



12^ (contO 




13. Distinguish between the following terms, 

1, Sound reflection 

2. Sound refraction 



llj.. How does the number of vibrations change sound? 



1^, What is the velocity of sound through air. 
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Section IV 

Behavioral Objectives: 

Using the prescribed resources you will on the progress 
and/or LAP Test be able to: 

!• List the names of the basic parts of the outer, middle 
and inner ear. 

2. State the function of each part of the outer, middle 
and inner ear. 

3. Trace the path of sound from the^outer ear to the brain^ 
where it is interpreted. 

1}.. Differentiate between the terms loudness and intensity 
of sound. 

5» List the name of the instrument and unit sound engineers 
use to measure sound. 

6. Contrast several examples of loudness of sounds . Example. 

Sound Decibels 
Silence 0 

Whispor 10-20 

7. State what determines the pitch and loudness of sound* 

8. State the relationship of the following terms to sound. 

1. Microphone 

2 . Megaphone 

3 . Stethoscope 
If.. Acoustics 

5. Oscilloscope 

9. Using the terms voicebox, vocal cord and wind pipe etc., 
state how we are able to produce sound. 

10. State the meaning, significance and future uses for 
ultrasonics . 
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Kesources 



Section IV 



!• Energy and The Atom 

Topics: 1, Frequency pages 176-177 

2. -::-Pitch page 177 

3, -J^-Aiaplitude and Loudness pages 178-179 

i|. Frequency, Period, .Ainplitude pages l82-l83 

5- -'J-Sound From The Voice pages 201-202 

6 • Wocal Organs pages 202-2014- 

7, "X-A Voice of Your Own and Other Animals 

pages 20l|.-205 
8^ -J^Hearing Sound pages 211-212 
9. ---The Ear pages 212-2214. 
. 10, -^-Measuring Sound pages 226-227 
(Required Reading) 

2, Modern Physical Science 

Topics: 1, ^;-The Sensation of Sound is Produced in 
the Brain page 289 
2. -Ji-Wiaat Determines the Pitch of Sound 

pages 289-290 
3o -:c-What Determines the Loudness of Sound 
pages 292-293 

3. The Physical V/orld 

Topics: 1. How we Hear pages 500-50^4- 

Ij., Pathways In Science (Sound and Light) 
Topics: !• -"-The Human Ear pages 314--35 

2. The Sounds We Cannot Hear pages 35>-36 

3. -^-The Human Voice page I4.O 

I4.. Hov; Do Sounds Differ page I4.7 
5. "--Play It Louder pages I4.0-I4.9 
6a •JC-Making Sounds Louder pages 50-51 
7, Making Sounds Softer pages 50-51 

Handouts 

1, Terms to define related to the study of sound. 

2, Diagram of the ear-to lable parts and state the function 
of the parts . 

3, Diagram to trace the path of sound from the outer ear 
to the brain. 

Chart to complete contrasting the loudness for different 
sounds • 

Tapes and Audio- Visuals 

!• Wallensak Teaching Tape 

"How We Hear" C-7058 Complete work sheet 

Film and Filrastrips 
"How We Hear" 

Activities (Transparencies) 

1, Man^s Voice (Complete Student Activities) 

2, Animal Sounds and Hearing (Complete Student Activities) 

O 
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Resources (cont») 



Using the Modern Physical Science Textbook pages 30I4--305 
Complete the Matching exercise. 



Experiments 

Use your textbook for px^ocoduvo^ pag^-s 221^222j225j227. 



Advanced Study 

1. Each of the following terras are related to this section 

of the LAP. Compose a short summary of your understanding 
of these concepts ^ 

1, Noise 

2 . Eardrum 
3 • Cochlea 

Auditory nerve 
^. Hainmer 
60 Anvil 

7. Stirrup 

8. SeKiicircular canals 

2, Make a report on several causes and cures for deafness* 
3» Submit a summary on How Sound Can Be Measured. 

l4.# State differences between conduction deafness and nerve deafness. 

5# Compare how you hear vjith how four other different animals 
hear . 

6. Explain the following concepts: 

1. Sound does not travel through a vacuum. 

2. You see lightning" before you hear thunder, even 
though both occur at the s-eme time,. 

3* Children voices are higher pitched than men*s voices, 

ij.. Some sounds are ple.asant to our ears, while other 
sounds are urtp^leasant . 
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Self-Evaluation Section IV 



1. Name the three basic regions of the ear. ^ 

1. 
2. 

3. 

2. State ti.o function for the follovjing parts of the ear: 
li. Semicircular canals 

2. Outer ear 
3» Ear druiri 

i|« Hammer > anvil and stirrup 
Auditory nerve 

3. Trace the path of sound frc the outer ear until it 
reaches the brain: 

What is the difference between the following terms? 

a. Loudness of sound 

b. Intensity of sound 

A. Frequency 

B. Pitch 

5« What unit raay be used to express the loudness of soimd? 

6# Basically what determines the pitch and loudness of 
sound? 



7. Name the three different kinds of sound instruments 
and state their purpose and how they operate. 

NAME PURPOSr 

How it operates 

2. 

How it operates 

3. 

How it operates 
8* Explain how we are able to produce sounds. 
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Self- Evaluation ( cont » ) 

9. What is meant by the terms 

(a) Ultrasonic 

(b) Acou:stics 

10 • Explain how scientists predict -^he study of ultrasoni 
will be of help to us in the future. 

11. How may sounds differ? 
1^. How may sounds be made louder? 
Softer? 
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